The continuous tertiarisation process of developed economies can be appreciated not only by means of growth of the
Introduction
One of the most important goals of the European Union (EU) is the achievement of economic, social and territorial cohesion on the whole territory of the Community. At the moment, the indicator mostly used to measure the degree of the achievement of this purpose is the gross domestic product (GDP) per capita. As economic literature, from the second half of the 20 th century to nowadays, demonstrates the most important factor that determines the level of the GDP is productivity 1 . In spite of the problems related to the so called "Baumol's disease" 1 For a revision of the productivity and service sector see Maroto (2011) . (Baumol, 1967 (Baumol, , et al., 1985 which would lead to the reduction of the total productivity of economy as the employment in the sectors with low productivity growth, such as services, increased, some studies (see for example, Oulton, 2001) evidence that this supposition will not necessarily be fulfilled if the industries with low productivity growth (stagnant) produce intermediate inputs (for instance, business services) and not final products or services as Baumol supposed 2 . So, it is possible to increase 2 On the other hand, there are studies that point out that the productivity growth rates of several service activities (transport, communications, some advanced producer services) are similar to and even higher than the growth rates of industrial branches (Maroto and Rubalcaba, 2008 , Maroto and Cuadrado, 2006 , Van Ark et al., 1999 . the aggregate productivity if the resources are transferred to stagnant sectors that produce intermediate inputs. Therefore the tertiarisation of advanced economies can be favorable, and not harmful, for the productivity growth 3 (Illeris, 1996 .
The tertiarisation process comprises not only the increase of the share of services in employment and value added, but also each time more intensive use of tertiary inputs by activities of any type. As Camacho and Rodríguez (2009) point out, services are essential inputs for most of activities and key element that enables to strengthen the productive system integration. Do all activities use the same amount of tertiary inputs in their productive processes? Is the level of services inputs similar in all countries of the EU or it varies from one state to another? Is it possible that a relation between the specialization of countries in certain activities and the amount of services inputs used by these activities exists? In order to try to answer these questions the analysis will be based on input-output tables that enable us to appreciate the range of intersectoral relations present in an economy. To be precise, using technical coefficients, tertiarisation effects that reflect tertiary inputs requirements of each activity will be calculated. In the second section of the work the methodology applied is briefly presented.
Productive systems analyzed in this work are those of several small countries that form part of the EU. Namely, these are 7 countries for which input-output tables in the Eurostat database are available and which size, in terms of surface and population, approaches NUTS 2 European regions (Melikhova, 2010 ). Regions precisely of this level are taken into account to establish the EU regional policy which main goal is to achieve the economic, social and territorial cohesion. Another reason in favour of this selection of countries is that it enables the comparison of new EU member states, represented by Estonia (ee 4 ), Lithuania (lt), Latvia (lv), Slovenia (si) and Slovak Republic (sk), with old ones, such as Denmark (dk) and Ireland (ie). Such comparison is of great interest as important differences in relation to the achievement of Lisbon strategy (nowadays replaced with Europe 2020 strategy) objectives persist between these two groups of countries (Baležentis et al., 2010) . The case is that the development of services sector could help to enhance countries' performance in relation to some of these objectives because of the importance of services for employment (Moyart, 2005 , OECD, 2005 , their relation with innovation and knowledge (Camacho and Rodriguez, 2005 , Kleinknecht, 2000 , Preissl, 2000 and general economic background expressed in terms of the per capita GDP (Eschenbach & Hoekman, 2006) .
In spite of the fact that the input-output tables come from the same database, they are not available for the same year. For most of the countries the reference year is 2005, 3 Besides, talking about service productivity, we have to bear in mind that in the very definition of a service Hill (1977) pointed out that one economic unit performed some activity for the benefit of another in such a way as to change the condition of the latter. So, the amount of services produced, as O'Farrell and Moffat (1995, p. 112) state, "must be measured by recording the extent of changes in consumers of services and not by observing the activity of the producers". 4 These country codes in brackets will be used further in the analysis to identify the countries.
except Denmark (2007) and Latvia (1998) . It is considered possible to use the tables for this period of time, between 1998 and 2007, as changes taking place in the productive systems are slow.
So, in the third section of the work the analysis of tertiarisation of these 7 European countries will be carried out. First, the sectoral tertiarisation, using the share of each productive sector within national gross value added will be examined. Do more tertiarised countries use greater amount of services inputs? In the second part of the third section it will be attempted to answer this and other questions by means of the analysis of the productive systems tertiarisation based on the tertiarisation effects obtained from the input-output tables. Finally, if we take into account that services help user activities to enjoy productivity increases, it is possible that these activities become objects of specialization of national economies. In the last part of the work this hypothesis will be verified.
Methodology
The analysis of tertiarisation of the countries under research will be carried out using the input-output tables. Namely, by means of the technical coefficients and Leontief inverse matrix coefficients the tertiarisation effects will be obtained 5 . This methodology represents one of the techniques that enable to exploit the valuable economic information contained within the input-output tables (see for example, Camacho and Rodriguez, 2010, Strambach, 2001 ). Because of the space available, we will not be able to examine thoroughly unisectoral, bisectoral and multisectoral effects, but will focus on the direct and indirect tertiarisation, namely, direct (direct effects) and indirect (total effects) relations that exist in productive system.
Direct effects comprise first-order intersectoral relations between a productive sector and each branch of economic activity, namely, the immediate intermediate demand of each industry necessary to produce additional unit of its product. On the other hand, total effect measures all the direct and indirect inputs, up to the n-relationship, necessary for the production of additional unit of output. So, total effects jointly measure interactions among and within sectors, regardless of these interactions are direct or indirect.
Additionally, as the basic element of the analysis, it will be differentiated between internal effects obtained from domestic input-output tables that include intermediate consumption of products produced internally, and total effects coming from total input-output tables that refer to the intermediate consumption of products fabricated internally by the country and those imported. Therefore, there are direct internal and total effects, on the one hand, and total internal and total effects, on the other hand. Figure 1 represents the relationship existing between the four effects.
Figure 1. Direct and total tertiarisation
Actually, we propose to use the term "tertiarisation" instead of "effect" and replace the four effects with new denominations detailed in the Figure 1 (four squares in the grey background). The direct internal tertiarisation is considered as the basis of the other tree tertiarisations and represents immediate intermediate demand for services produced by national economies. The maximum internal tertiarisation comprises all the direct and indirect exchanges of inputs produced at national level (internally) and taking place between the productive sectors. Meanwhile, the direct total tertiarisation refers to each activity's direct requirements of inputs produced by the very country (internally) as well as those imported. And finally, a country's global tertiarisation includes all the other ones and reflects all the direct and indirect exchanges of inputs produced by the domestic economy and by other countries (imported).
Tertiarisation of productive systems of small countries First approach: sectoral tertiarisation
The analysis of tertiarisation of productive systems of the countries under research started examining the contribution of each one of three productive sectors to the gross value added. As Figure 2 demonstrates, the country with the highest share of services in the GVA is Denmark (73.19 %) and at the same time this it is the last one from the point of view of the shares of manufacturing (25.64 %) and agriculture (1.18 %). Estonia with 69.38 % follows Denmark in relation to the share of tertiary sector within the GVA. The rest of the countries, except Slovak Republic, present values between 64 and 66 %. The Slovak productive system can be considered, on the one hand, as the less tertiarised and, on the other hand, as the most industrialized with percentages of 58.39 % and 37.85 % respectively. In other countries the share of manufacturing within the GVA ranges between 27 and almost 32 %. Besides the new member states present the highest values of agriculture, considerably higher than those of old member states (Denmark and Ireland) which levels are situated below 2 %.
Tertiarisation at national level
After this general image of the situation with the distribution of the share of productive sectors within the GVA, it could be interesting to verify if countries with the highest percentages of services also use the highest amount of services inputs in their productive processes. In order to check it, the tertiarisation effects or tertiarisations presented in the Figure 1 will be examined.
As Figure 3 demonstrates, the most tertiarised country at total level is Ireland. Namely, the activities that form part of its productive system use the largest amount of services inputs in their productive processes. In both cases, from the point of view of direct and total effects (direct, maximum and global tertiarisations), other two countries that together with Ireland have the highest levels of the services share within the GVA, Denmark and Estonia, follow the leader in relation to the tertiarisations at total level, although the order of the countries changes. At internal level, Ireland presents very high values of the direct tertiarisation whereas Denmark leads the classification in relation to the total one (maximum internal tertiarisation). This evidence highlights the fact that in Denmark national service activities maintain closer relations with the whole productive system. On the other hand, Ireland can be considered as absolute leader as regards to the incorporation of services into the productive processes of its economy.
One more interesting piece of evidence we obtain from the Figure 3 , refers to the degree of internationalization of the countries under research, namely, the value of imported services inputs incorporated into productive processes. So, the dynamising impact of inputs coming from abroad is much higher in the case of the total tertiarisation than in the case of the direct one. For example, as for Ireland, 58.5 % of the global tertiarisation is due to the imported inputs, whereas in relation to the direct total tertiarisation this value is close to 27 %. Regarding the country with the lowest degree of internationalization, Lithuania, the differences between direct and global tertiarisation in this sense are even more important, 3.5 and 22.4 % respectively.
In both cases, as regards the direct and total tertiarisations, Ireland is the country that uses the highest amount of imported services inputs. The position of Estonia should be also pointed out as this country follows Ireland in the case of the global tertiarisation and as refers to the total internal one, Estonia takes the third place, just after Denmark.
Top 10 of the most tertiarised activities
The case is that not all activities use the services inputs with the same intensity. In order to be able to appreciate the differences between them in this sense, we order the set of activities of the seven countries according to the values of the direct total tertiarisation as it reflects the total direct services inputs demanded by each economic activity regardless of these inputs are produced within the national economy or come from abroad (Melikhova, 2010) .
The result of this grouping of about 390 activities belonging to seven countries under research evidences that the very services are the most intensive users of tertiary inputs. There are only 15 agricultural and manufacturing activities within 100 first activities situated in the top of the list.
The leading activities in relation to the values of the direct total tertiarisation are presented in Table 1 . We will consider these 21 activities belonging to 10 categories as the tertiarisation top 10. Eight of ten categories are services whereas only two of them are manufacturing branches: printed matters and chemicals (both of them are Irish in origin). Top 10 service activities include water and air transport and its supporting and auxiliary services, insurance and three branches of business services and, finally, sewage and refuse disposal services. It is interesting that all seven countries are represented within these 21 activities and eight of them are Irish which stresses the outstanding position of this country in relation to the tertiarisation. Now we will focus on the activities forming part of the tertiarisation top 10. First of all the heterogeneous behavior of the activities and countries stands out.
A category that takes the first place is water transport services (Table 1) , with three activities within the top 10: Danish, Estonian and Irish. Figure 4 shows the tertiarisation of this category. In the left part of the figure, the direct internal and total tertiarisations are presented and, in the right part, maximum internal and global tertiarisations can be observed. The tertiarisation of the rest of categories will be presented in the same way, ordering the countries according to the values of tertiarisations at total level (direct total and global tertiarisations).
First of all, an important dinamising impact of imported services inputs on Danish water transport stands out. Thanks to this fact, Denmark is at the head of the direct total tertiarisation classification as the value of the direct internal tertiarisation is extremely low.
Estonian water transport, that shares the leading position with the Danish one, also presents an outstanding level of the degree of internationalization along with the highest value of the global tertiarisation. On the other hand, Irish degree of internationalization is relatively low. The last positions of the list are taken by Lithuania and Slovak Republic that are characterized by low values of both tertiarisation and degree of internationalization. The next category in the list is insurance and pension funding services (Table 1) . Once again there are three activities that form part of the top 10: Latvian, Irish and Slovenian. The first two activities stand out especially because of their high levels of tertiarisation and of the degree of internationalization in relation to the direct as well as total effects ( Figure 5 ). Once again Lithuania occupies the penultimate place, but this time it is followed by Denmark. Both countries show very low levels of tertiarisation as well as of degree of internationalization. In the third place of the top 10 we find computer and related services (Table 1 ) and the only activity that forms part of the leading group is Irish in origin. In this case Ireland confirms its important "dependence" on the tertiary inputs coming from abroad, showing values that are considerably higher than those presented by other countries (Figure 6 ). Final positions of the list are taken by Lithuanian and Latvian computer and related services. It should be pointed out that Latvian activities, in spite of being very poorly tertiarised, are much more open internationally. In the fourth place of the leading group supporting and auxiliary transport services are situated (Table 1) , with five representatives within the top 10: Ireland, Estonia, Slovak Republic, Slovenia and Latvia. Once again Ireland stands out: the degree of internationalization of its auxiliary transport activities is the highest (Figure 7) . In relative terms (as percentage of tertiarisation at total level) Danish results in this sense are also important, but this country presents relatively low level of tertiarisation in general. We have to point out that as regards the tertiarisation at internal level, Estonia displaces Ireland on the leading position. The last place of the classification is taken by Lithuania, with low levels of tertiarisation and degree of internationalization. The next place, the fifth one, is taken by air transport services (Table 1) . Again we find activities of three countries: Slovak Republic, Estonia and Lithuania. Figure 8 highlights that the first two activities at total level, Slovak and Estonian, have also the highest degrees of internationalization. Whereas in the case of the direct tertiarisation the impact of the imported services inputs received by the third, Latvian, activity is very low. So, in the case of the global tertiarisation, Latvian air transport takes the last place in the classification and in the third position Irish activity is situated. We should also point out that as regards air transport, Irish degree of internationalization does not stand out. The first manufacturing category that we meet in the top 10 is printed matter and recorded media ( Table 1) . The only representative included in the leading group occupying the sixth place is Irish again. By means of Figure 9 it can be appreciated an important advantage Ireland has of the rest of the countries at total level, whereas at internal level the tertiarisation values are the lowest. This situation is similar to that one observed in the case of water transport when the dinamising impact of the imported services inputs on the leading activity (Danish in origin) was very strong. Another outstanding feature of printed matter activity refers to the fact that the values of the global tertiarisation are considerably lower in comparison with the categories examined before. So, Ireland, that leads the group, does not exceed 1.20. And finally, in the last places we find again Latvian and Lithuanian activities. (Table 1 ). In spite of the fact that this Danish activity leads the group from the point of view of both direct and total tertiarisations, the highest degree of internationalization is presented by Irish renting services, followed by Estonian branch (Figure 10 ). Once again Lithuanian and Latvian activities are situated in the lowest part of the list. In the eighth place the category of sewage and refuse disposal services is situated (Table 1) . One more time the only representative of the leading group is the activity from Ireland. From the point of view of direct tertiarisation, these activities are characterized by an extremely low degree of internationalization, including the case of Ireland that is followed by Denmark at the head of the group (Figure 11) . As to total tertiarisation of the sewage and refuse disposal services, the values grow, but continue to be below all other categories examined before. Therefore, the impulse sewage and refuse disposal services receive from the imported inputs is the lowest. As in the case of the previous category, the same Baltic States take the last positions in the group.
The penultimate, ninth, place in the top 10 belongs to research and development services (Table 1) , with the only activity forming part of the leading group, Irish in origin. As for the direct tertiarisation, Ireland is followed by Lithuania, whereas in case of the global tertiarisation, the second place is taken by Demark (Figure 12) .
The degree of internationalization of Denmark, along with the leader, is the highest, as regards the total tertiarisation. In the case of direct tertiarisation, the research and development services in all the countries mostly use services inputs produced at national level. From this point of view, the situation is similar to that one observed in the case of sewage and refuse disposal services. In the last place within the group leading the classification according to the values of direct total tertiarisation we find the second manufacturing category, chemicals, chemical products and man-made fibres, represented by the only activity (Table 1) . This time it is also Irish in origin and is followed by the Danish one ( Figure  13 ). There is a long distance that separates the leader from the rest of the countries in relation to both direct and total tertiarisations. Irish activity besides is characterized by an extremely high degree of internationalization. On the other hand, the activity that takes the last position in both lists (Lithuanian chemicals), receives the lowest impulse from the imported services inputs, especially in the case of the direct tertiarisation. In general terms, it can be stated that chemicals, along with air transport and to a lesser extent water transport services, are activities that present the highest degree of internationalization.
Specialization -tertiarisation relation
As commonly known the importance of services is not represented by their direct impact as their level of productivity is relatively low, but by their indirect impact on the user activities (Illeris, 1996) . The following hypothesis we try to verify refers to the existence of relation between the tertiarisation level of activities and their share within productive systems. This share is measured in terms of GVA and can be considered as an object of specialization of economies.
Having analyzed the values of the direct total tertiarisation and GVA, we conclude that this relation does not exist in the whole of the activities under research. However, in relative terms, there are more service branches that present simultaneously higher levels of the GVA and of the services inputs used in their productive processes, namely, higher levels of tertiarisation. At total level, this relation is observed in the case of 9 service activities of the whole of 24 and at internal level the number of activities is 8. As for agricultural and manufacturing branches, the relation is 10 to 33 at total level and 5 to 33 when only the inputs produce internally by the countries are considered.
If we study in depth the case of the categories forming part of the tertiarisation top 10, the relation between activities' tertiarisation level and the economy's specialization in these activities exists for three first categories which represent services (water transport, insurance and computer and related activities) and for two manufacturing categories (printed matter and chemicals). Appendix 1 shows figures that demonstrate the relation between the direct total tertiarisation and the value added of these five categories.
Conclusions
The main goal of this work involved in widening the knowledge of the tertiarisation of European economies in the context of achieving a higher degree of the economic, social and territorial cohesion. Because of the difficulty of approximation of the territorial perspective of countries with vast surfaces like Germany or France, we opted to analyze small EU economies, some of which even were considered as NUTS 2 regions within previous European territorial nomenclature. The tertiarisation analysis of productive systems of seven small EU countries evidences an important heterogeneity that exists among economies as well as among economic activities.
First approach to the tertiarisation made by means of the GVA sectoral structure analysis highlights that the old EU member states, represented by Ireland and Denmark, present higher degrees of tertiarisation (especially in case of the second country) in comparison with the new member states. The only new member state that can compete with them is Estonia. Such a less significant share of services in the new member states' productive systems can be due to the existing transformation problems in Central and Eastern Europe which consist of the knowledge based society and knowledge economy creation (Melnikas, 2007) closely related to the development of the tertiary sector.
Following at the level of national economies, we go a little bit further and examine, by means of tertiarisation effects, the intensity of use of the intermediate services inputs. Two old member states continue at the head of the classification, but this time Ireland replaces Denmark in the leading position and besides presents a very high degree of internationalization. As for Denmark, it confirms its high level of sectoral tertiarisation because its higher value of maximum internal tertiarisation means that Danish services have very close relations with the whole of its productive system. Estonia continues accompanying these two leading countries. The rest of the new EU member states present lower values.
It is evident that not all activities use services inputs with the same degree of intensity. Having ordered activities of all countries according to the values of the direct total tertiarisation, we prove that the very service activities are the most important users of services inputs. This result is similar to those obtained by , Tomlinson (2000) , Pilat and Wölfl (2005) and stress the importance of service inputs for the very service activities. Only two of ten categories that form part of the tertiarisation top 10 are manufacturing branches. A more detailed examination of these leading activities confirms a high degree of tertiarisation and internationalization of Irish economy and a backward state of Latvia and especially Lithuania.
The analysis of each one of the top 10 activities reveals that in many cases branches with the highest tertiarisation levels also have the highest degrees of internationalization. Does it mean that higher economic openness is directly related to higher levels of tertiarisation of productive systems? In order to answer this question, as one of the lines of the future research a deeper analysis of the relation between the tertiarisation and the degree of internationalization of activities together with the degree of openness of economies should be carried out.
Finally, the results of the analysis highlight that there is no relation between countries' specialization in certain activities and the degree of tertiarisation of these activities for the whole of the productive systems. Only in the case of the most tertiarised activities, there is a direct relation between the higher level of tertiarisation and specialization of countries in these activities expressed in the GVA terms. In order to achieve major competitiveness increases by the economies, it is probably necessary that services, used like intermediate inputs and especially in the case of the new EU member states, reach a certain level.
As for implications for the European regional policy, bearing in mind that the cohesion is being achieved mostly at regional level, it would be interesting to carry out a similar analysis for the whole of EU regions. On the other hand, taking into consideration that there are already inputoutput tables available for the most of countries under research for 8-10 years period, the analysis of the evolution of the tertiarisation processes could be useful for a wider knowledge of services sector in general.
